Introduction
Economic growth is such as fundamental and desirable phenomenon in the development process that every developing nation or even developed nations strive to achieve and maintain. From historical perspectives, economic growth has never and will never occur on its own. In addition to healthy manpower, it requires other stimulating factors such as strong capital formation, real investment, technical progress, and discipline. Equally, the high level presence of factors like Human ImmuneDeficiency Virus/Acquired Immune Deficiency Syndrome (HIV/AIDS), poverty and corruption among others, not only suppress but retard the levels of actual and potential economic growth in a country.
Since its discovery in the early 1980s, HIV/AIDS has become a pandemic on a global scale. It is no longer only health issue but a substantial threat to economic growth and development, imposing a heavy burden first on families, then on communities and eventually economies. The impact of the pandemic is already being felt in most counties of the world. An estimate of 11 persons became infected every minute representing some 15,000 new infections every day or more than 5.4 million for the entire year (WHO, 2000) . Similarly, the Joint United Nations Programme on HIV/AIDS (UNAIDS) estimated that as at 2003, about 38 million persons were HIV positive worldwide and almost 26 million were workers between 15 and 49 years, and of the 2.9 million HIV/AIDS related deaths in 2003, 2.2 million were from Sub-Saharan Africa. While the Sub-Saharan African region contain only 10 percent of the world's population, it accounts for 60 percent of the worldwide HIV/AIDS cases (UNAIDS Africa Fact Sheet, 2004) . This implies that the most productive age group is mostly affected and this has implications for families and economies in terms of income, employment and labour market changes.
Nigeria, the most populous country in Africa with a population estimate of about 140 million in 2006 (NPC, 2007) , is fast gaining its share of the HIV/AIDS scourge. Nigeria has the highest prevalence rate in West African Sub-region and the third highest prevalence of any country in the world with a five percent population prevalence rate, that is, over 3.6 million people (UNAIDS/WHO, 2004). The widespread and rising HIV/AIDS is a problem that could be affecting the growth of the Nigerian economy which, led to compounding poverty, low standard of living, low productivity, increased unemployment, morbidity and mortality rates and ultimately obstruct development efforts. Thus, with the alarming growth of the disease within the country, the study is concern with the possible effects of HIV/AIDS on economic growth in Nigeria and the extent to which various policies can alter them.
The objective of this paper is to assess the impact of HIV/AIDS on economic growth and development in Nigerian. Specifically, the paper will try to determine to what extent do changes in HIV/AIDS prevalence rate brought about changes in the rate of economic growth and development. It will also look at the effects of the epidemic on savings and standard of living. And lastly, it will proffer, based on the findings, policy recommendations to appropriate authorities.
Literature Review and Theoretical Issues
Historically, economic growth has almost always been a fundamental and desirable goal, particularly when one views it from the following dimension: The necessity of growth for increasing the standard of living; its role in facilitating the maintenance of full employment, and its effect on poverty reduction. Simon (1971) defined a country's economic growth as "a long-term rise in capacity to supply increasingly diverse economic goods to its population, this growing capacity based on advancing technology and the institutional and ideological adjustments that it demands". Gylfason (2004) in his explanation of economic growth viewed a country's economic growth in terms of efficiency through technical change. He further explained that efficiency allows us to squeeze out more output from a given input, and that is what growth entails. Ansel et-al (2002) explained economic growth as "a longrun process that results from compounding economic events over time, and, to measure economic growth, economists generally examine the rate of change in real GDP from one year to the next". In one of the early economic literatures, Smith (1776) in his monumental work "Wealth of Nations" visualized that economic growth results from specialization of labour, application of new technology as well as through international trade. Cuddington (1993) categorized the effect of HIV/AIDS into those associated with rising morbidity and those associated with rising mortality rates for particular age cohorts, especially sexually active adults and children infected at birth. He maintained that the rise in morbidity will have two immediate effects: a negative labour productivity effect and a positive health care expenditure effect. These effects, in turn, may alter savings behaviour as well as investment in education. The negative labour productivity effect will arise because sick or worried workers are less productive than healthy, happy workers. The positive health care expenditure effect refers to increased expenditures by households and the public or private health care system to assist HIV/AIDS patients and their families in coping with their deteriorating health. The gradual rise in mortality rates caused by AIDS will first lead to a negative population growth rate effect because fertility rate may change as more women alter their child bearing behaviour due to rise in HIV/AIDS. Cuddington and Hancock (1995) , used a neoclassical one sector, two factor growth model to predict economic growth in Tanzania and Malawi. They found that over the period 1985-2010, average annual G.D.P. growth would be reduced by 1.1 percentage points in Tanzania and 1.5 percentage points in Malawi. Also, should AIDS treatment costs be entirely financed from savings, the AIDS epidemic would reduce per capita G.D.P. growth by 0.3 percentage points and 0.1 percentage points in Malawi and Tanzania respectively. The study is important as it developed a simple but tractable framework for analyzing the effects of HIV/AIDS on the growth paths of potential gross domestic product and per capita G.D.P. Similarly, in Southern African Countries, rates of population growth have already decreased by between 0.6% and 1.5% by 2000. By the year 2010, rates of population growth are expected to decline by up to 3 percent for the worst affected countries, reflecting rising mortality, reduced fertility rates of HIV infected women, and declining birth rates (U.S. Bureau of the Census, 2000).
Macroeconomic Effect of HIV/AIDS
Kambou et al (1992) investigated the impact of AIDS in Cameroon, applying an eleven-sector computable general equilibrium (CGE) model for the period 1986-1991. They conclude that over the period, the loss of an urban worker had seven times the negative impact on production as would the loss of a rural worker, and GDP growth rate was reduced by 1.9 percent per year. Daudu et al. (2003) investigated the effect of HIV/AIDS on Farm Families in Makurdi L.G. using frequency distribution, percentages and Chi-square. They basically used primary data, and conclude that HIV/AIDS has serious adverse effect on the productivity, farm income and standard of living of the affected farm families. Education of rural households on the danger of HIV/AIDS and ways of preventing or minimizing its spread is recommended by the study.
Model Specification
It is necessary to develop a model in order to assess the impact of HIV/AIDS on real GDP growth in Nigeria. The Solow's (1956) neoclassical growth model holds the view that economic growth results from accumulation of capital (human and physical) and the expansion of the labour force in conjunction with "exogenous" factor technological progress that explained long-term growth. The Solow growth model uses standard aggregate production function of the form:
where Y is gross domestic product, K is the stock of capital, L is labour, A is the efficiency factor and t is the time dimension.
Cuddington (1993) extended Solow's growth model to incorporate the key macroeconomic consequences of HIV/AIDS in which aggregate output, Y t , is assumed to be produced using CobbDouglas technology with constant return to scale.
where α is a constant scale factor, A is the rate of technological change overtime, B is the labour share of national output, and 1 -B is the capital share, other variables as defined earlier.
In line with Cuddington, this paper adopted the Solow neoclassical growth model and considered real GDP growth to be a function of HIV/AIDS prevalence rate and recurrent health expenditure, while controlling for other variables that affected economic growth. Thus, the model becomes a multiple one and the growth function is as follows:
Empirically, the regression equation of the model is given as:
where R. GDP Gr. is real GDP growth rate, HA is HIV/AIDS prevalence rate, RHE (log) is recurrent health expenditure, U is the error term, b 0 is the constant term, while b 1 and b 2 are the coefficients of HA and RHE respectively. On a priori ground, b 0 and b 2 >0 and b 1 <0. In this model, R. GDP Gr. is included as a proxy for economic growth and HA is included to proxy the proportion of the labour force that are infected by HIV/AIDS, while RHE formed part of the model because one of the macroeconomic consequences of HIV/AIDS is increased healthcare expenditures especially recurrent health expenditures. All the variables in the model except RHE are in index, as such, the RHE which is in millions of naira and rising faster was transformed by using semi log specification so that its rate of change is brought to the same level with the other variables. Thus, co integration and error correction modeling techniques were used and Ordinary Least Squares (OLS) was adopted to analyze the secondary data.
Empirical Results and Discussions
The primary data was first analyzed using frequencies, simple percentages and Chi-square test, then, followed by the secondary data analysis. The high percentage of educated individuals among the infected persons as evidenced by Table 2 indicates the relationships between education (awareness) and conducting HIV/AIDS tests. That is, persons who are educated and live in urban areas tend to conduct HIV/AIDS test to know their status than uneducated persons who live in rural areas and lack awareness about HIV/AIDS test. The low level of income earned by most of the infected persons can be attributed to the fact that majority of them wasted valuable productive labour and time seeking for treatment and also divert money otherwise meant for other necessities -food, education, etc to medical expenses. This low level of income implies low consumption and savings which eventually compound the poverty situation of the infected persons. In comparison, the uninfected persons earned higher income. The table above indicates the serious adverse impact of HIV/AIDS on infected people right from lack of savings down to knowing at least an infected person among neighbours. Lack of savings by a sizeable number of the respondents can be attributed to low income level and increased healthcare expenditure which necessitated some to resort to either borrowing or selling of assets to meet the cost of living as well as the medical expenses. Low income levels coupled with increased healthcare expenditure and extra financial burden due to adopting orphan(s) has inevitably reduced the quality and quantity of food consumed by the respondent. Knowing a person(s) infected with HIV/AIDS among neighbours by large number of the respondents indicate the wide spread and rapidly rising HIV/AIDS situation in Nigeria. Although the impact of HIV/AIDS on this group tend to be mild, thus, they appear to be relatively better off in terms of income, savings and standard of living, a considerable number are affected due to spending part of their income/savings on treating infected family member(s) or friend(s). By extension, HIV/AIDS has spared neither the infected nor the affected persons from its devastating impact.
Based on the Chi-square test conducted using responses of five relevant questions to determine if there is any significant difference between savings and standard of living of infected and uninfected persons, the null hypothesis of no difference is rejected at 1% and 5% significance levels with degree of freedom (r-1) (c-1)=12. The computed X 2 test statistic of 254.09 is greater than its respective critical values of 26.2 (1%) and 21.0 (5%), meaning that the X 2 result is significant, thus, there is difference between savings behaviour and standard of living of the infected and the uninfected persons (see appendix1).
At this point, the study analyzed the secondary data. As a pretest for co-integration analysis, nonstationary among the variables was investigated. A time series data is non-stationary if its mean and variance change overtime, that is, in such a case, it has a unit root. The aim was to verify whether the time series had a stationary trend, and, if non-stationary, to establish orders of integration. For this purpose, a formal testing procedure, the Augmented Dickey Fuller (ADF) test, was conducted on the values of the variables. The results obtained provide strong evidence that all the time series in their A variable is said to be stationary if its mean and variance are time invariant; that is, they do not change overtime and the null hypothesis, which signifies the presence of a unit root is rejected, when the ADF test statistic exceeds the critical value in absolute terms.
Given that all the variables in the model are 1(1) series, Engle Granger two step methods was used to determine the co-integrating relationship between the dependent and independent variables.
A cointegrating equation was formed by regressing the level form, indifference earlier specified equation 4. If variables are cointegrated, then the residuals from the cointegrating equation must be integrated in the order of zero, and the parameter estimates are said to be "Super Consistent". The residual is by definition a linear combination of the variables. Therefore, to ascertain whether the null hypothesis of no cointegration is rejected, the residual based on Engle Granger cointegration method was employed. The ADF test statistic of -3.64 is greater than its respective critical value of -1.96. Therefore, based on the E.G. cointegration test procedure, the null hypothesis of no cointegration is rejected, hence, the error term is stationary. This implies that the residuals series are cointegrated, therefore, there exist a long-run relationship between real GDP and the explanatory variables. Since cointegration is established, then an error correction model can be estimated. The error correction model for our regression equation was estimated using the Engle-Granger representation. The error correction variable is denoted ECM. The result is presented in the following table. The regression results established the following facts; the coefficients of all the parameters estimated except RHE have the hypothesized signs, thus, are consistent with the a priori expectation. Considering the significance of the explanatory variables, HIV/AIDS prevalence rate is statistically significant but recurrent health expenditure is insignificant at the 5% level of significance, ttheoretical: 5%:13 (t 1 = -2.6 & t2 = +2.16). The negative sign on the HIV/AIDS variable indicates that an increase in HIV/AIDS prevalence tends to decrease real GDP growth. For the sampled period, the regression result suggests that an increase in HIV/AIDS prevalence rate of 1% on average, leads to -2.19% decreased in real GDP growth rate in Nigeria. Also, the negative sign on the recurrent health expenditure indicates that the variable tends to exert a negative effect on real GDP growth in Nigeria during the period. The coefficient of the ECM (-1) which is negative as expected and small in magnitude suggests a fairly slow adjustment process of the previous year shock back to the long-run equilibrium. The values of the R 2 and the adjusted R 2 are 0.75 (75%) and 0.68 (68%) respectively and it means 68% of the total variation in Nigeria's real GDP growth is explained by changes in the explanatory variables during the period under consideration. The F-statistics which measures joint significance of the regressors is statistically significant at both 5% and 1% levels of significance. The Durbin Watson statistic of 2.17 shows the absence of serial correlation in the residuals.
Based on the above results, the paper found that HIV/AIDS prevalence rate has a negative impact on economic growth in Nigeria. The negative growth effect implies that, the higher the levels of HIV/AIDS prevalence, the lower the levels of growth in the country. For instance, from 1993 to 2002 HIV/AIDS prevalence was not only higher but also increased faster than real GDP growth rate (see appendix 2). As such, the epidemic is also responsible for reduction in real GDP growth in Nigeria thereby affecting the overall performance of the economy. This is consistent with the findings of Kambou et al (1992) ; Cuddington (1993) ; Theodore (2001) and World Bank (2000; . Also, recurrent health expenditure was found to exert a negative influence on real GDP growth, which agrees with the earlier findings of Tsauni (2004) that "government health expenditures have not been contributing to GDP growth in Nigeria".
Conclusion
There is no doubt that HIV/AIDS is a reality in Nigeria and its widespread and existence as well as magnitudes pose a real threat to the country's economic growth. HIV/AIDS hampers macroeconomic stability in Nigeria via lowered productivity, reduced savings, high level of dependency ratio, overstretched public expenditure, etc. Beyond its effects on GDP growth, HIV/AIDS has exacerbated income inequality and increased poverty in the country. Therefore, HIV/AIDS have over the years, been compromising Nigeria's macroeconomic performance. All these, point to the urgent need to speed-up efforts to track down or bring to a perfect halt, the rising and spread of HIV/AIDS in the country. Unless this is done, HIV/AIDS will spell the worst havoc to Nigeria's economy sooner than expected.
